IN THE CLAIMS: 



The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with str i kcthrough . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). Please CANCEL claims 31 and 32, AMEND claims 1, 
18 and 33-36 and ADD claim 37 in accordance with the following: 

1 . (currently amended) An optical amplifier for amplifying wavelength division 
multiplexed signal light which has respective optical signals of a first wavelength band of a G 
ban# C-band containing a plurality of optical signals with several wavelengths different from each 
other and a second wavelength band of a L band L-band containing a plurality of optical signals 
with several wavelengths different from the wavelengths of the optical signals contained in the 
first wavelength band, comprising: 

a C-band optical amp li fy i ng moans amp li fy i ng pump amplifier to amplify optical signals in 
the C-band with l i ght i n tho first wavo l ongth band using a raro oarth o l omcnt dopod fiber to 
wh i ch excitation light i s supp l ied ; afld 

an L-band optical amplifier to amplify optical signals in the L-band with excitation light, 
the L-band optical amplifier being provided in a parallel arrangement with the C-band optical 
amplifier; and 

at l oaot ono para l lel ampl i fy i ng moans that supp li es res i dua l pump li ght to prov i de 
Raman amp li fication in tho second wavolongth band that is different from tho first wavolongth 
feem# a Raman amplification unit provided in series with the C-band optical amplifier and the L- 
band optical amplifier, on a pre-stage side, to produce Raman amplification with residual 
excitation light output from the parallel arrangement of the C-band optical amplifier. 

2. (previously amended) An optical amplifier according to claim 1 , 

wherein there is provided demultiplexing means demultiplexing said wavelength division 
multiplexed signal light into respective optical signals of a first wavelength band and a second 
wavelength band, and multiplexing means multiplexing respective optical signals of the first 
wavelength band and the second wavelength band which have been demultiplexed by said 
demultiplexing means, 

said optical amplifying means has a first amplifying section amplifying optical signals of 
the first wavelength band which have been demultiplexed by said demultiplexing means, and a 
second amplifying section amplifying optical signals of the second wavelength band which have 
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been demultiplexed by said demultiplexing means, and 

said optical amplifying means supplying via said demultiplexing means a part of said 
excitation light used in said first amplifying section to said Raman amplification producing 
medium, so that optical signals of the second wavelength band which have been Raman 
amplified by said Raman amplification producing medium, are input via said demultiplexing 
means to said second optical amplifying section. 

3. (original) An optical amplifier according to claim 2, wherein when said first 
wavelength band is a 1550nm band and said second wavelength band is a 1580nm band, a 
wavelength of the excitation light used in said first optical amplifying section contains a 1480nm 
band. 

4. (previously amended) An optical amplifier according to claim 3, wherein said first 
optical amplifying section comprises an erbium doped fiber, at least one excitation light source 
generating excitation light of a 1480nm band, and an optical coupler supplying excitation light 
generated by said excitation light source to said erbium doped fiber from a rear side, wherein a 
part of said excitation light is passed through said erbium doped fiber and said demultiplexing 
means and supplied to said Raman amplification producing medium. 

5. (previously amended) An optical amplifier according to claim 1 , wherein there is 
provided demultiplexing means demultiplexing said wavelength division multiplexed signal light 
into respective optical signals of a first wavelength band and a second wavelength band, and 
multiplexing means multiplexing respective optical signals of the first wavelength band and the 
second wavelength band which have been demultiplexed by said demultiplexing means, 

said optical amplifying means has a pre-stage amplifying section collectively amplifying 
said wavelength division multiplexed signal light input to said demultiplexing means, and a 
second optical amplifying section amplifying only optical signals of the second wavelength band 
which have been demultiplexed by said demultiplexing means, and 

said optical amplifying means supplying a part of said excitation light used in a part of 
said pre-stage. optical amplifying section to said Raman amplification producing medium, 
wavelength division multiplexed signal light which contains optical signals of said second 
wavelength band which have been Raman amplified by said Raman amplification producing 
medium are input to said pre-stage optical amplifying section. 
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6. (original) An optical amplifier according to claim 5, wherein when said first 
wavelength band is a 1550nm band and said second wavelength band is a 1580nm band, a 
wavelength of the excitation light used in said pre-stage optical amplifying section contains a 
1480nm band. 

7. (previously amended) An optical amplifier according to claim 6, wherein said pre- 
stage optical amplifying section comprises an erbium doped fiber, at least one excitation light 
source generating excitation light of a 1480nm band, and an optical coupler supplying excitation 
light generated by said excitation light source to said erbium doped fiber from a rear side, 
wherein a part of said excitation light is passed through said erbium doped fiber and supplied to 
said Raman amplification producing medium. 

8. (original) An optical amplifier according to claim 1, wherein said Raman amplification 
producing medium is an optical fiber which is designed so that a non-linear effective cross 
section is small compared to a 1 .3pm zero dispersion single mode fiber. 

9. (previously amended) An optical amplifier according to claim 1 , wherein said external 
transmission path is of a hybrid transmission path formed by connecting a positive dispersion 
fiber having a positive wavelength dispersion value and a positive dispersion slope with respect 
to a signal light wavelength band, and a negative dispersion fiber having a negative wavelength 
dispersion value and a negative dispersion slope with respect to the signal light wavelength 
band, wherein one end on the side of said negative dispersion fiber is arranged at an input side 
of said optical amplifying means and functions as said Raman amplification producing medium. 

10. (previously amended) An optical amplifier according to claim 1 , wherein there is 
provided optical power constant control means monitoring an output power of said wavelength 
division multiplexed signal light, and controlling an excitation light driving condition of said optical 
amplifying means so that said output power becomes constant. 

1 1 . (previously amended) An optical amplifier according to claim 1 , wherein there is 
provided gain constant control means monitoring a gain in said optical amplifying means, and 
controlling an excitation light driving condition of said optical amplifying means so that said gain 
becomes constant. 
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12. (previously amended) An optical amplifier according to claim 1 , wherein there is 
provided supervisory control means processing a supervisory control signal transmitted together 
with said wavelength division multiplexed signal light 

13. (cancelled) 

14. (previously amended) An optical amplifier according to claim 5 comprising: 
first power monitor means monitoring the optical signal power of the first wavelength 

band which has been demultiplexed by said demultiplexing means; 

second power monitor means monitoring the optical signal power of the second 
wavelength band which has been amplified by said second optical amplifying section; and 

optical power deviation control means controlling the operation of at least one of said 
pre-stage optical amplifying section and said second optical amplifying section in response to 
the respective monitor results of the first and second power monitor means, so that the optical 
power deviation for the first and the second wavelength bands becomes constant. 

15. (cancelled) 

16. (cancelled) 

17. (cancelled) 

1 8. (currently amended) An optical amplifier for amplifying wavelength division 
multiplexed signal light which has respective optical signals of a first wavelength band of a G 
kand C-band containing a plurality of optical signals with several wavelengths different from each 
other and a second wavelength band of an L band L-band containing a plurality of optical signals 
with several wavelengths different from the wavelengths of the optical signals contained in the 
first wavelength band, comprising: 

af ha C-band optical amplifying un i t amplifier to amp l ifv i nq amplify pump l ight i n tho first 
wnvo l nngth hnnd us i ng a rare oarth o l omont doped fiber to wh i ch optical signals in the C-band 
with excitation light i s supp l iod ; and 

at l east ono parallo l an L-band optical ampl i fying un i t amplifier to amplify optical signals in 
the L-band with excitation light, the L-band optical amplifier being provided in a parallel 
arrangement with the C-band optical amplifierHfhpaf a ll o l with tho optical ampl i fy i ng u fnM I^ 
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amp li fies tho band and supp li oo res i dua l pump light to prov i de Roman amp li fication i n the 
second wavelength band that is d i fferent from the first wave l ength band ^and 

a Raman amplification unit provided in series with the C-band optical amplifier and the L- 
band optical amplifier at a post-stage side, to produce Raman amplification with residual 
excitation light from the parallel arrangement of the C-band optical amplifier. 

19. (original) An optical amplifier according to claim 18, 

wherein there is provided a demultiplexing unit demultiplexing said wavelength division 
multiplexed signal light into respective optical signals of a first wavelength band and a second 
wavelength band, and a multiplexing unit multiplexing respective optical signals of the first 
wavelength band and the second wavelength band which have been demultiplexed by said 
demultiplexing unit, 

said optical amplifying unit has a first amplifying section amplifying optical signals of the 
first wavelength band which have been demultiplexed by said demultiplexing unit, and a second 
amplifying section amplifying optical signals of the second wavelength band which have been 
demultiplexed by said demultiplexing unit, and 

said optical amplifying unit supplying via said demultiplexing unit a part of said excitation 
light used in said first amplifying section to said Raman amplification producing medium, so that 
optical signals of the second wavelength band which have been Raman amplified by said 
Raman amplification producing medium, are input via said demultiplexing unit to said second 
optical amplifying section. 

20. (original) An optical amplifier according to claim 19, wherein when said first 
wavelength band is a 1550nm band and said second wavelength band is a 1580nm band, a 
wavelength of the excitation light used in said first optical amplifying section contains a 1480nm 
band. 

21 . (original) An optical amplifier according to claim 20, wherein said first optical 
amplifying section comprises an erbium doped fiber, at least one excitation light source 
generating excitation light of a 1480nm band, and an optical coupler supplying excitation light 
generated by said excitation light source to said erbium doped fiber from a rear side, wherein a 
part of said excitation light is passed through said erbium doped fiber and said demultiplexing 
unit and supplied to said Raman amplification producing medium. 

22. (original) An optical amplifier according to claim 18, wherein there is provided a 
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demultiplexing unit demultiplexing said wavelength division multiplexed signal light into 
respective optical signals of a first wavelength band and a second wavelength band, and a 
multiplexing unit multiplexing respective optical signals of the first wavelength band and the 
second wavelength band which have been demultiplexed by said demultiplexing unit, 

said optical amplifying unit has a pre-stage amplifying section collectively amplifying said 
wavelength division multiplexed signal light input to said demultiplexing unit, and a second 
optical amplifying section amplifying only optical signals of the second wavelength band which 
have been demultiplexed by said demultiplexing unit, and 

said optical amplifying unit supplying a part of said excitation light used in a part of said 
pre-stage optical amplifying section to said Raman amplification producing medium, wavelength 
division multiplexed signal light which contains optical signals of said second wavelength band 
which have been Raman amplified by said Raman amplification producing medium are input to 
said pre-stage optical amplifying section. 

23. (original) An optical amplifier according to claim 22, wherein when said first 
wavelength band is a 1550nm band and said second wavelength band is a 1580nm band, a 
wavelength of the excitation light used in said pre-stage optical amplifying section contains a 
1480nm band. 

24. (original) An optical amplifier according to claim 23, wherein said pre-stage optical 
amplifying section comprises: 

an erbium doped fiber; 

at least one excitation light source generating excitation light of a 1480nm band; and 
an optical coupler supplying excitation light generated by said excitation light source to 
said erbium doped fiber from a rear side, wherein a part of said excitation light is passed through 
said erbium doped fiber and supplied to said Raman amplification producing medium. 

25. (original) An optical amplifier according to claim 18, wherein said Raman 
amplification producing medium is an optical fiber which is designed so that a non-linear 
effective cross section is small compared to a 1.3pm zero dispersion single mode fiber. 

26. (original) An optical amplifier according to claim 18, wherein said external 
transmission path is of a hybrid transmission path formed by connecting a positive dispersion 
fiber having a positive wavelength dispersion value and a positive dispersion slope with respect 
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to a signal light wavelength band, and a negative dispersion fiber having a negative wavelength 
dispersion value and a negative dispersion slope with respect to the signal light wavelength 
band, wherein one end on the side of said negative dispersion fiber is arranged at an input side 
of said optical amplifying unit and functions as said Raman amplification producing medium. 

27. (original) An optical amplifier according to claim 18, wherein there is provided an 
optical power constant control unit monitoring an output power of said wavelength division 
multiplexed signal light, and controlling an excitation light driving condition of said optical 
amplifying unit so that said output power becomes constant. 

28. (original) An optical amplifier according to claim 18, wherein there is provided a gain 
constant control unit monitoring a gain in said optical amplifying unit, and controlling an 
excitation light driving condition of said optical amplifying unit so that said gain becomes 
constant. 

29. (original) An optical amplifier according to claim 18, wherein there is provided a 
supervisory control unit processing a supervisory control signal transmitted together with said 
wavelength division multiplexed signal light. 

30. (original) An optical amplifier according to claim 22, further comprising: 

a first power monitor unit monitoring the optical signal power of the first wavelength band 
which has been demultiplexed by said demultiplexing unit; 

a second power monitor unit monitoring the optical signal power of the second 
wavelength band which has been amplified by said second optical amplifying section; and 

an optical power deviation control unit controlling the operation of at least one of said 
pre-stage optical amplifying section and said second optical amplifying section in response to 
the respective monitor results of the first and second power monitor unit, so that the optical 
power deviation for the first and the second wavelength bands becomes constant. 

31. (cancelled) 

32. (cancelled) 

33. (currently amended) An optical amplifier, comprising: 
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an optica l amp li fy i ng un i t a C-band optical amplifier to amplify C-band optical signals of 
wavelength division multiplexed signal light wh i ch has respect i ve opt i ca l s i gna l s of a first 
wave l ength band of a C band contain i ng a p l ura li ty of opt i ca l signa l s w i th severa l wavo l ongths 
different from each other to prov i de amp li fied C band s i gna l s , the C-band optical signals being 
amplified with excitation light, the C-band optical amplifier outputtinq residual excitation light ; aft4 

at l east one para ll e l amp l ify i ng un i t an L-band optical amplifier in parallel with the C-band 
optical amplifier to amplify a second L-band optical signals of the wavelength division 
multiplexed light the band of a L band containing a plura li ty of opt i ca l s i gna l s with severa l 
wavelengths d i fferent from the wavelengths of the opt i cal s i gnals conta i ned i n the first 
wavelength band, produc i ng a Raman amp l ificat i on with respect to the optica l s i gna l s of said 
second wave l ength band to provide amp l ified L band L-band optical signals being amplified with 
excitation light ; end 

a C/L ratio control section, controlling a balance between the amplified C band C-band 
optical signals and the amplified fc-baftd L-band optical signals ; and 

a Raman amplification unit provided in series with the C-band optical amplifier and the L- 
band optical amplifier, to produce Raman amplification for the optical signals in the L-band with 
the residual excitation light. 

34. (currently amended) An optical amplifier receiving optical signals of a first 
wavelength band of a C band C-band and a second separate wavelength band of an L band Lc 
band , wherein each wavelength band contains a plurality of optical signals of different 
wavelengths, said amplifier comprising: 

a band demultiplexer providing a fifs^C-band optical signal output and a second L-band 
optical signal output; 

a first amp li fic r amplifving unit to prov i de pump l ight of the first band outpu t amplifying the 
C-band optical signal output using a rare earth element doped fiber to which excitation light is 
supplied ; 

a para ll e l second amplifying unit^ to prov i de Raman amp li ficat i on of residua l pump l i ght of 
the second bond output arranged in parallel with the first amplifying unit, amplifying the L-band 
optical signal output ; 

a band multiplexer combining the pump li ght multiplexing respective optical signals of the 
fifst-C^band output and Raman amp li fied res i dua l pump light of the second L-band etrtputwhich 
have been demultiplexed by said band demultiplexer ; an£ 

a Raman amplifying unit provided in series with the first amplifying unit and the second 
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amplifying unit, on a pre-staqe side, to produce Raman amplification for the optical signals in the 
L-band with residual excitation light output from the first amplifying unit via the band 
demultiplexer; and 

a C/L ratio control section, controlling a balance between a fifst -C-band optical signal 
power of the pump l i ght of the first band output and a second an L-band optical signal power-ef 
the Raman ampl i fied residua l pump li ght of the oocond band output . 

35. (currently amended) An optical amplifying system receiving optical signals of a first 
wavelength band of a C band C-band and a second separate wavelength band of an L band L^ 
band , wherein each wavelength band contains a plurality of optical signals of different 
wavelengths, said system comprising: 

aft- a first optical amplifier selectively amplifying the optical signals of the first wavelength 

band; 

a second optical amplifier, arranged in parallel with the first optical amplifier, selectively 
amplifying the optical signals of the second wavelength band; 

a Raman amplifie r, arranged i n para ll e l provided in series with the opt i cal first optical 
amplifie r and the second optical amplifier, se l ect i ve l y amp l ify i ng tho opt i ca l s i gnals of the 
second wave l ength band on a pre-stage side, to produce Raman amplification for the optical 
signals in the L-band with residual excitation light output from the first amplifier ; and 

a C/L ratio control section, controlling a balance between a-fost- the power of amplified 
C-band optical signals power of tho amp li fied optica l s i gnals of the first wave l ength band and a 
second L-band optical signals powor of the Raman amp li fied opt i cal s i gna l s of the second 
wavo l ongth band . 

36. (currently amended) An optical amplifier comprising: 

a multi-band amplification section having first and second sides, comprising: 

a C-band optical amplifier to amplify optical signals in a C-band with excitation 

light; and 

an L-band optical amplifier to amplify optical signals in an L-band with excitation 
light, the L-band optical amplifier being provided in parallel with the C-band optical amplifier, the 
multi-band amplification section outputting residual excitation light from at least the first side 
thereof; and 

a Ramefh Raman amplification unit provided in series with the multi-band amplification 
section, at the first side of the multi-band amplification section, to produce Ramon Raman 
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amplification for the optical signals in the L-band with the residual excitation light output from the 
multi-band amplification section. 

37. (new) An optical amplifier system for amplifying a wavelength division multiplexed 
signal light which contains respective optical signals of a first wavelength band and a second 
wavelength band, comprising: 

a demultiplexer for demultiplexing the wavelength division multiplexed signal light into 
said first wavelength band and said second wavelength band; 

a plurality of optical amplifiers for amplifying said first wavelength band and said second 
wavelength band from the demultiplexer using a rare earth element doped fiber to which 
excitation light is supplied; 

wherein excitation light passes through one of the optical amplifiers and the demultipleer 
and provides Raman amplification on a pre-state of the demultiplexer. 
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